Vasopressin promotes cardiomyocyte hypertrophy via the vasopressin V1A receptor in neonatal mice.
[Arg8]-vasopressin (AVP) is an essential hormone for maintaining osmotic homeostasis and is known to be a potent vasoconstrictor that regulates the cardiovascular system. In the present study, cardiomyocytes were isolated from neonatal mice and used to investigate the effects of AVP on cardiac hypertrophy. Reverse transcription polymerase chain reaction (RT-PCR) analysis revealed that vasopressin V1A receptor mRNA, but not V1B or V2 receptor mRNA, was expressed in primary cultured neonatal mouse cardiomyocytes. By exposing the cultured neonatal cardiomyocytes to AVP for 24 h, cell surface areas were significantly increased, suggesting that AVP could induce cardiomyocyte growth. We then investigated the expression level of the atrial natriuretic peptide (ANP), which is a marker of cardiac hypertrophy. Stimulation with AVP increased the expression of cardiomyocyte ANP mRNA in a dose- and time-dependent manner. Immunocytochemical studies showed that stimulation with AVP significantly increased the expression of the ANP protein as well. Furthermore, AVP administration activated extracellular signal-regulated kinase (ERK)1/2 in cardiomyocytes. The effects of AVP on these parameters were significantly inhibited by a selective vasopressin V1A receptor antagonist, OPC-21268, and were not observed in cardiomyocytes from mice lacking the vasopressin V1A receptor. In vivo cardiac hypertrophy in response to pressure overload was attenuated in vasopressin V1A receptor-deficient (V1AR-KO) mice. Taken together, our data suggest that AVP promotes cardiomyocyte hypertrophy via the vasopressin V1A receptor, which is in part regulated by the pathway of ERK1/2 signaling.